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SOON aber Tent ins egort on the 
fulpburet of line to the Linen Board, 
they requeſted | to have ſome experi- 
ments made upon It in their preſence, 
at tlie Elabotatory of the Dublin 
Society in Hawkins's-ſtreet ; which 
led to a lecture upon the general 
principles of bleaching, - illuſtrated 

with ſuitable experiments. 
At that time, T had no idea of pub- 
liſhing any thing upon the ſubject; 
but finding that it was the wiſh of the 
Re. Hon, Job Foſter, Speaker of the 
Houſe 


1 
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Houſe of Commons, and of the Rt. 
Hon. Iſaac Corry, who were preſent, 
to have it printed for the uſe of the 
bleachers, I readily aſſented, feeling 
great. ſatisfaction" in having it in my 
power to comply with the wiſhes of 
heſe gentlemen, but particularly with 
the wiſh of the man * who has ſo ma- 
terially contributed to the . preſent 
proſperous ſtate of the Linen Manu- 
facture of this kingdom, and who fo 
diſintereſtedly makes it his ſtudy to 


forward every other manufacture and 


inſtitution likely to be e of 


national good. 
I alſo undertook the taſk with ſome 


degree of alacrity, when I conſidered 
that any treatiſe likely to throw light 
upon the principles of this art, muſtnot 
only be acceptable, | but ultimately of 


infinite 


*The Rr. Hon, the Speaker. 
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infinite ſervice to the n whoſe 
proceſs is truly chemical in all its ſtages. 
When I firſt ſat down to Write, I 
intended to confine myſelf to the mere 
bleaching of the cloth by means of the 
oxygenated muriate of lime, and the 


fulphuret of lime; but I afterwards con- 


ceived, that it would be much better 
to givea fullnarrative and theory of the 
whole proceſs in the old and new me- 
thod, and alſo, to commence with the 
green fax ſo as to begin at the right end 
of the chain, and to avoid chaſms, to 
take it up link after link, according to 
the poſition or arrangement which the 
finger of nature ſeemed to dan out 
to me. 
In ſo ſhort e 
one object, this could be no difficult 
talk; however, I will obſerve, that in 
| b all 


— 
2 
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all ſcientific works, much depends upon 
goodarrangement, for withoutit, there 


can beno perſpicuity and as chemiſtry 
embraces ſuch a vaſt field, indeed I 


may fay, all the materials of this globe, 
and moſt of the phenomena which 
come within our reach, in no one 
branch of ſcience 1s arrangement more 


- neceſſary, or more difficult to be ac- 


compliſhed. 

As the following eſſay was written 
for the uſe of the bleachers only, and 
as the majority of them are not well 
acquainted with the theory of chemiſ- 
try, I have endeavoured to writeit in as 
ſimpleand familiar a ſtile as the nature 
of the ſubject would admit: I have 


overlooked minutiæ altogether unne- 


ceſsary to the bleacher, which, I ſhould 
hope, the man of fcience will excuſe. 
85 | The 
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The few technical terms, which Iwas 
obliged to uſe, are exp. ained at the bot- 
tom of the page, which I conſidered 
more convenient to the reader than to 

have them ſet apart by themſelves, 
I now beg leave to ſay a few words 
tomy philoſophical friends. Nineyears 
have elapſed ſince Iaddreſſed them laſt; 
at that time, when I publiſhed my 
Comparative View, the controverſy ran 
very high between the Phagiſtians and 
the Antiphlogiſtians. For a conſiderable 
time have I ſtood alone in England, 
where I then reſided, being the firſt © 
who adopted the antiphlogiſtic doc- 
trine, and the only man who had ex- 
preſsly written in favour of it in the 

Engliſh language. 

During this interval, nothing worthy 
of notice has TE for or againſt 
„Ether 
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1 either doctrine, and now, the antiphlo- 


4% 

4 ©... giſtic theory is received by all the phi- 
1 loſophers of Europe, at leaſt, by thoſe 
J who deſerve the name of philoſophers, 


i I have ſeen, with pleaſure, that, ſince 
the controverſy was laid aſide, and the 
true theory of chemiſtry adopted and 

fixed upon a firm baſis, moſt chemical 

philoſophers have applied their know-. 
ledge and talents to the improvement of 
the arts and manufactures, which is the 
ultimate and grand object of the ſcience. 
I have ſeen alſo, with great aſtoniſh- 

ment, that ſome experiments which I 

made and publiſhed, were a conſider- 

able time afterwards adduced as new 

diſcoveries on the continent. | 
Firſt, Monfieur Fourcroy publiſhed in 
the year 1791“, as a new diſcovery, 
0 the 


Ste Medecin eclairt par les ſciences phiſigues 
Tom, ad. pag. 321. No. X 1. 
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the preſence of bile in the blood ; or 
rather, the converſion of ſome of te 
principles of the blood into a ſubſtance - 
reſembling bile: This I had done ſome 
years before him by the mediation of 
the nitrous acid. For the truth of what 
I aſſert, ſee pages 162 and 163 of my 
Comparatrve View, publiſhed in the 
year 1789. 
Secondly, Monfieur Vanquilin has 
publiſhed as his diſcovery, in the Jour- 
nal des Mines © @ new method of de- 
* termining the quantity of carbon contained 
in flee.” See the extract from it in 
the Annales de Chemie for the year 1797. 
This new method is by means of the 
volatile ſulphureous acid, and for the 
' diſcovery I will refer to my Comparative 
View, pages 49, 50 and 51, where the 
juſtice of my claim will evidently ap- 


pear. 


I by 


xiv PREFACE, 

I by no means impeach the above 
philoſophers with plagiariſm; I have 
too much reſpect for the high charac- 
ter they have acquired in the ſcientific 
world to ſuſpect them of ſuch conduct, 
but that it has been, at leaſt, an over- 
ſight, muſt be allowed. 

The chemical properties of the ſul- 
phureous acid were very little known, 
if at all, when I publiſhed my experi- 
ments upon the ſubject. It firſt dre 
my attention with a view ſolely of in- 
veſtigating the truth of the antipblagiſtic 
tbrory, and it furniſhed me with incon- 
trovertible arguments in favor of that 
doctrine. Amongſt its various proper- 
| ties, that of diſſolving iron without the 
production of hydrogen gas, at the ſame 
time that the whole of the carbon and 
ſulphur contained in the iron were left 

behind, 


La: 
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behind, impreſſed me moſt, by pointing 
out the importance of it as a menſtruum 
for the analyſis of iron or ſteel in an 
eaſy, ſimple, and certain way. 

The celebrated Bergman laboured 
-, hard to analyſe the different kinds of 
iron and fteel; and made the moſt of 
the menſtrua which the chemiſtry of 
his days afforded : Heaſcertained only 
the preſence of thoſe ſubſtances con- 
tained in iron ; nor was it poſſible to 
ind out their proportion by any means 
hitherto diſcovered, until the happy 
application of the ſulphureous acid in 
that way. 25 

Sulphuric acid conſiſts of one part of 
ſulphur, and two of oxygen chemically 
united. When iron is introduced into 
this acid diluted with four or five times 
its bulk of water, it is diſſolved, and 


hydrogen 


2 1 ar ny —— 
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hydrogen gas is copiouſſy produced, 
which is now allowed to come from the 
water. The ſulphureous acid contains 
but equal parts of oxygen and ſulphurꝰ, 
that is, one half the quantity of oxygen 
which the ſulphuric acid contains, and 
yet it diſſolves the iron without the 
decompoſition of water. Theſe two 
facts contraſted, opened to my view 
quite a new theorygwhich I have al- 
ready ſubmitted to the opinion of the 
ſcientific world, and as anexplanation 
of it would be too long for my preſent 
limits, 1 will refer to my Comparative 
View, from page 36 to page 61. 

Let us now conſider how far the 


French method of accounting for the 


decompoſition of water may be recon- 

ciled to the above facts. | 

N The 

® This I have ſhewn by experiment, See my 
Comparative View, pages do and 81. 
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, The French. philoſophers dana 
nom the attraction of ſulpuric acid 
for an ud of iron, that this metal 
decompoſes the water in order to 
oxygenate itſelf, at the inſtant of its 
union to the acid, and thus liberates 
its hydrogen: This, they tell us, takes 
place, by virtue of a prediſpoſing affi- 
nity: that ſuch an affinity exiſts, I 
know by experience; but it does not 
prevail here , for the ſulphureous acid, 
as containing leſs oxygen, and conſe- 
quently having ſtronger affinity to me- 
tallic oxyds, ſhould, upon the . 
a eh be a more 3 agent in 
decom- 

* The brilliant experiment of Mr. Tennant, 
of Cambridge, by which he decompoſed carbonic 
acid gas, by paſling the vapour of phoſphorus 
through heated carbonate of lime, the oxygena- 
tion of iron pyrites, and the formation of nitrous 
acid, from the union of the azote and oxygen of 
the atmoſphere by calcareous matter, are all 


| Ariking inſtances of this Kind of affinity. 
. c 
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decompoſing ug A ſulphuric 
acid. | | 1 r „den 41M. . 


Oder thooriſts/ again. bil u bt 
the ſalphuric acid unites firſt to the 
iron, and that the compound decom- 
poſes the water. But ſhould not the 
compound reſulting from iron and ſul- 
Phureous acid, as containing one half 
leſs oxygen, produce the ſame effect? 
Even a man who is not a chemiſt muſt 
ſee the inconſiſtency of ſuch a doctrine. 

It would be zmpoſſible to detect the 
fallacy of the above theory without the 
aid of the experiment of the ſulphu- 
reous acid, which ſhews that abſtracted 
reaſoning, be it ever ſo plauſible, is 
not to be relied upon. | 

The phenomena of day and night 
might appear equally well explained by 
ſuppoſing the ſan to revolve round the 
earth, as the earth to turn round upon 
its own axis, every twenty-four hours, 


were 
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were our knowledge of aſtronomy con- 
fined to thoſe circumſtances alone; but 
it is by extending our views to the mo- 
tion and harmony of the whole plane 
tary ſyſtem, that the deluſion of ſuch a 
doctrine can only be detected. It is juſt 
ſo with chemiſtry; the concatenating a 


few facts here and there, is not ſufficient 8 


to eſtabliſn a doctrine; it is neceſſary 
the theoriſt ſhould traverſe the whole 
field, accurately examine all the facts 
upon record, find out their proper po- 
ſition and relation to each other, and 
fee the arrangement, harmony, and 
ſymmetry of the whole ſuperſtructure 
at one view; for that doctrine muſt be 
falſe which contradicts 'itſelf in any 
one ſingle point. 

The theory of the decompoſition of 
water during the action of acids upon 


the 
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the metals, is not the only inſtance in 
which I differ from the French che- 
miſts J only adduce it as being con- 
nected with the diſcovery of the ſul- 
phureous acid, as a menſtruum for 
the analyſis of ſteel, _ 

Indeed, except that alone of the 


nonentity of phlogiſton, our mode of 


reaſoning is very different. They have 
afferted the truth I will allow, but that 
in an abſtracted and unconnected man- 
ner, without ſufficient conviction, for 
all the phœnomena or facts adduced 
ſeemed equally well explained upon 
the phlogiſtic Principle. 

I have connected the whole, and re- 
duced it to a ſyſtem, and made uſe of 
demonſtrations, which in my opinion 
are not to be invalidated or contra- 
dicted, until the order of natural things 
ame a different aſpect. 


Some 


— 
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Some of my readers may probably 
ſuppoſe, before they enquire into this 
ſubject, that I exaggerate in my own 
behalf: But aſſumed modeſty upon 
ſuch an occaſion as this, would be 
. weakneſs indeed, and affected diffi- 
dence downright folly. 

Every man who writes ſhould deli- 
berately weigh his opinions in the ſcale 
of his own underſtanding, and be con- 
vinced according to his judgment that 
he is right, before he preſents them to 
the public. Every liberal minded man 
ſhould alſo be open to conviction, and 
feel a pleaſure in having his errors cor- 
rected: but until this happens, con- 
fidence and firmneſs are juſtifiable. 

I will now conclude by obſerving, 
that one modification of the antiphlo- 
giſtic doctrine eſcaped the French theo- 

| riſts 
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riſts altogether; viz. the decompoſition 
and recompoſition of water during the 
oxygenation of metals, and I may add, 
other inflammable bodies, in the com- 
mon temperature of the atmoſphere. 
This I have ſhewn by experiment, 
with a view, principally, of proving the 
conſtituent principles of water, which 
were diſputed at the time. I ſhall give 
the following ſhort extract of it from 
my Comparative View, page 13. Iron 
moiſtened with water, and confined by 
mercury m a glaſs cylinder, will yield 
inflammable air; iron, treated in the 
ſame manner, and confined with de- 
: phlogiſticated air, will produce no in- | 
flammable air, but the air will be di- 
miniſhed. Iron will yield no inflam- 
mable air if it be confined in. very dry 
dephlogiſticated air, neither will the 
air 
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air be diminiſhed, nor will the iron 
tarniſh, in am length of time; hence it 
appears, that iron has no effect on air 
in a common temperature, but that it 
is the water which is decompoſed, and 
that the dephlogiſticated air and the 
inflammable air of the water unite at 
the very inſtant of the liberation of 
the latter, and recompoſe water.“ 
From the foregoing data, it is eri- 
dent that the decompoſition of water 
does not take place here, in conſe- 
quence of a double affinity occaſioned 
by the oxygen gas, as the iron along 
decompoſes it, and liberates its hydro- 
gen in a gaſſeous ſtate. | * 
| That a metal ſhould take oxygen 

from hydrogen with more facility than 


from 


* When the above extract was publiſhed, the 
new nomenclature was not adopted. 


N 
| 
| 
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from caloric, which retains it with leſs 
force, proceeds from two concurring 
and oppoſite cauſes, viz. the aggregate 


attraction of the ultimate particles of 


the metal to each other on the one ſide, 
and on the other, partly from the affi- 
nity of oxygen to caloric, but princi- 
pally from the diſtance by which the 
atmoſpheres of caloric round each par- 
ticle of oxygen keep them from the 


ſurface of the metal, in a word, they 


are by theſe means kept beyond the 
ſtriking diſtance of their mutual at- 


traction. By way of analogy, I will 
adduce a fingle fact to illuſtrate this 


point.— It is well known, that marine 
acid has very ſtrong affinity to cal- 
careous earth, and yet perfectly pure 


and dry calcareous earth will not con- 

denſe dry marine acid gas, when both 

are confined in a glaſs cylinder over 
4 mercury, 
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mercury, but as ſoon as a ſmall quan- 
tity of water is introduced, the gas is 
condenſed, and then unites to the cal- 
careous earth. 

Although water condenſes the ma- 
rine acid gas, it has leſs affinity to it 
by much than the calcareous earth, for 
ſtrictly ſpeaking, water and marine 
acid gas do not form a chemical 
union. I am inelined to believe that 
the affinity, or rather the capacity of 
water for caloric, and its attraction to 
the gravitating matter of the marine 
gas at the ſame time, although very 
weak, co-operate with each other in 
producing the effect. I alſo ſuſpect, 
that a prediſpoſed affinity of water for 
a portion of the calorit of the oxygen 
gas, aſſiſts the hydrogen, in its naſcent 
ſtate, to condenſe it ſo as to conſtitute 
water; N SS 
* d The 
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The rapid and eaſy condenſation of 
oxygen gas by nitrous gas, (which 
have but a weak attraction to each 
other) in the common temperature of 
the atmoſphere, takes place upon the 


ſame principle, and is a ſtriking in- 


ſtance of this kind of affinity proceed- 
ing from ealoric, for the compound 
(nitrous acid) retains the whole of the 
caloric of the oxygen gas in its con- 
denſed ſtate. I am confident the 
agency of caloric in this way, 1s 
more general than chemiſts are aware 
of, 

From the above ſtatement, the cir- 
cumſtances which oppoſe the union 
of metals to oxygen gas are very ob- 
vious : But that metals, when the ag- 


| gregate influence of their particles 


upon each other, (being the principal 
obſtacle) is removed by caloric, are 
capable 
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capable of decompoſing oxygen gas, 
and uniting directly to its baſe or gra- 
vitating matter, might be proved by a 
variety of well connected facts, were 
it conſidered neceſſary. 

About four years ago, a very ingeni- 
ous pamphlet appeared in the name of 
a Mrs. Fulhame, in which this doctrine 
of mine reſpecting the decompoſition , 

and recompoſition of water has been 
adduced and extended to every ſpecies 
of oxygenation, and even to the de- 
oxydation of metals in every degree of 
heat. I did not think myſelf warranted 
when J had written, and much leſs ſo 
now, upon a more mature delibera- 
tion, to apply it in that general way. 

Had this fair author read my book, 
and indeed I ſuppoſe ſhe did not, (hav- 


ing quoted every other treatiſe upon 
the 


5 9 
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the ſubject,) no doubt ſhe would have 
been candid enough to do me the 
juſtice of excepting me from the reſt of 
my co .operators in ſcience, when ſhe 
told them they erred for having over- 
looked this modification of their doc- 
| trine, and alſo when ſhe adduced it as 
an original idea of her own. 
As to the reduction of metals; I 
| have ſaid fo much already upon it, 1 
have ſcarcely any thing to add, for I 
| have conſidered the ſubject in every 
| poſſible point of view, not excepting 
| the agency of hydrogen in its naſcent 
ſtate, when water is decompoſed in 
| contact with thoſe oxyds which retain 
| the oxygen with leſs force than hydro- 
| gen attracts it, as the following para- 
| graph, taken from my Comparative 
| View, page 280, will ſhew, | 
But 
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te But as water is preſent, a portion 

* of it is alſo decompoſed, by which 
* means we obtain inflammable air. 
* Whether the inflammable air itſelf 
te at the inſtant that it is deprived of 
* its dephlogiſticated air, may not con- 
* tribute to the reduction of the mer- 
** cury, by uniting to its dephlogiſti- 
* cated air, and reproducing water, is 
e what I cannot pretend to determine; 
* although from the attraction of the 
te matter of light inflammable air to 
** fire, together with the interference 
te of the Pruſſian acid, I am rather in- 
« clined to ſuppoſe it does not.“ 
Although I do not agree with Mrs. 
Fulhame, as to the decompoſition of 
| ; water 
This relates to the reduftion of the oxyd of 


mercury, held-in ſolution by the pruſſic acid, 
when iron filings and ſulphuric acid are intro- 


duced, 


water during the reduction of metals, 
yet I conſider her experiments very in- 
tereſting, and well worthy the attention 
of chemical philoſophers. It appears 
from thoſe ingenious experiments, that 
the different metallic ſalts, that is, all 
the metallic oxyds ſaturated with acids, 
depoſited into the interſtices of filk in 
a ſtate of ſolution in water, were re- 
duced by hydrogen gas in the ordinary 
temperature of the atmoſphere. 

« The hydrogen of the gas,” ſays 
ſhe, © unites to the oxygen of the wa- 
« ter, while the hydrogen of the latter 
t unites in its naſcent ſtate to the oxy- 
* yen of the metal, reduces it, and 
“ forms water.“ She alſo ſuppoſes, 
when charcoal is uſed, even in the 
high temperatures, that water is de- 
compoſed, its oxygen uniting to the 

carbon, 
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carbon, while its hydrogen unites to 
the oxygen of the metal and reduces it. 

I would obſerve, that the pure oxyds 
of metals, (thoſe of the noble metals 
excepted) free from acids, oracid baſes, 
and depoſited in filk, linen, or calico, 
and moiſtened with water, will not be 
reduced by hydrogen in a common 
temperature, and ſome of them not 
completely ſo in any degree of heat; 
hence it follows, that the acid baſis it= 
ſelf acts a part here, which Mrs. Ful- 
hame was not aware of; beſides, were 
hydrogen capable of reducing all the 
metals, its affinity to oxygen muſt be 
ſuperior to any of them, which a va- 
riety of well atteſted facts will refute. 

And again, if hydrogen were the re- 
ducer of all metallic oxyds, the differ- 
ent metals would not only precipitate 

each 
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each other indiſcriminately without 
any order or marked affinity, from 
their ſolution in acids, but ir would 
precipitate iron in its metallic ſtate; 
copper would precipitate copper, and fo 
with lin and zinc and all other metals. 
It is, perhaps needleſs to enter more 
largely into this ſubject, therefore I 
will drop it here. 

I now beg leave to aſſure Mrs. F. 
before we part, that I read her book 
with great pleaſure, and heartily wiſh 
her laudable example may be followed 
by the reſt of her ſex ; particularly by 
thoſe who poſſeſs talents and means 
for making chemical experiments. 
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SECTION I. 
On Flax. 


Ries Flax when pulled out of the 
ground, is compoſed of four diſtinct 
ſubſtances, viz. a thin cortex, a green 
ſap, the fibrous or flaxy part and the 
ligneous matter. 

The ſap or ſucculent part is again 
compoſed of an extractive matter and 
water, to ſeparate theſe different ſub- 
ſtances from the flaxy part, it muſt 
_ firſt be ſubmitted to the following 
B proceſs. 
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proceſs. As ſoon as pulled it is to be 
ſteeped in ſoft water until the putre- 
factive fermentation takes place. 
This degree of fermentation com- 
mences with the ſucculent part as 
being more ſuſceptible of decompo- 
ſition than the reſt, for the fermen- 
tation of animal or vegetable mat- 
ter is a decompoſition of their conſti- 
tuent parts. 

Were the flax to be continued long 
in this ſtate, the whole ſubſtance of it 
would be decompoſed or deſtroyed 
upon the ſame principle that malt is 
injured by too long ſteeping, or that 
wort loſes its ſu bſtance by too long a 
fermentation It muſt therefore be 
taken out of the water while as yet 
green, and before the whole of its ſap 
is ſeparated; but by ſpreading it thin 
upon the ground, and expoſing it to 

| the 
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the air, the remainder ( being already 
on the wing of decompoſition) is ſoon! 
carried off or bleached out by the 
agency of the oxygenous part of the 
atmoſphere. 
Hard waters, which generally con- 
tain but a ſmall portion of felenite 
(ſulphat of lime) ſometimes common 
ſalt and muriate of lime, injures the 
flax, for it ſoon rots when ſteeped in 
ſuch water. This circumſtance ſeems 
difficult of ſolution. We know very 
. well that theſe ſaline ſubſtances are 
ſtrong ſeptics in ſmall quantities, but 
particularly the ſulphat of lime which 
polleſſes this property in a higher de- 
gree than any other ſaline body, as 
obſerved by Mad ame D. Arconville* 
who, 


* The wiſe of a * of Parliament at 
Bourdeaux. 
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who, it ſeems, has made a variety of 
experiments on the ſeptic powers of 


different ſaline ſubſtances. 

I will alſo enumerate by way of 
analogy, the following ſtriking facts, 
viz. that a ſmall quantity of common 
ſalt will promote the putrefaction of 
fleſh or fiſh, while a larger quantity 
will preſerve them—that a ſmall 
quantity of ſalt taken with our ali- 
ment will promote digeſtion, while an 
over doſe will produce the contrary 
effet—that a ſmall portion of falt 
mixed with vegetable com poſts, will 
help to fertiliſe, although a large 
quantity will render the ſoil ſterile— 
and laſtly, that ſea water which con- 


tains ſalt but ſparingly, will produce _ 


ſimilar effect, with hard waters, upon 
| dead 
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dead animal and vegetable 2 but 
in a more eminent degree. 

From theſe data one is led to be- 
lieve, that hard waters act too power- 
fully on the flax, by extending the 


putrefactive proceſs or decompoſition 
to the fibrous, as well as the ſacculent 


part, pretty much about the ſame time. 
But to return, the flax when in a fit 
ſtate to be taken off the ground, is of 
a greyiſh white colour, very flexible 
arid tenacious, and wholly free from 

the extractive matter or ſap, 
Nothing now remains but the wood 
and flax. The wood is an hollow 
little tube covered over very compactly 
with the flax; to ſeparate the wood it 
muſt be kiln- dryed, in order to render 
it frangible or brittle, but care muſt be 
taken not to apply too much heat for 
fear of injuring the flax. It is next to 
| k 


9 


6 coe BLEACHING: 
be beat or broke, by which means the 
flax is not only divided into ſmall. 
fibres, but moſt of the wood is ſepa- 
rated, and the part which adheres, is 
reduced to ſmall fragments. To ſepa- 
rate theſe again, the flax is to be 
ſcutched in ſmall parcels at a time, 
either by manual labour or mills con- 
trived for the purpoſe. 

Hackling is the laſt proceſs, which 
is nothing more than drawing, or if I 
may be allowed the expreſſion, comb- 
ing the flax in ſmall parcels at a time, 
through a pile or group of poliſhed 
and ſharp iron ſpikes placed firmly in 
wood thro' an iron plate, The ſpikes 
are placed pretty cloſe together ; the 
firſt hackle (for different hackles muſt 
be uſed) is coarſe, the ſecond finer, 
and the third finer again. 

| | The 
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The proceſs of hackling anſwers a 
double or triple purpoſe; firſt, it di- 
vides the fibres of the flax, as much 
as this can be effected by mechanical 
means; 2d, it ſeparates the minute 
fragments of wood which eſcaped the 
proceſs of ſcutching ; and laſtly, it 
ſeparates the ſhort coarſe flax, com- 
monly called tow. 

Spinning and weaving are too well 
known to need deſcription, and alſo 
the preparation which the yarn re- 
quires previous to its being ſet in the 
loom, hy 


\ 
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SECTION II. 


On bleaching in the old method, with ge- 


neral obſervations on the altalies. 


TRE linen as it comes from the 
loom is charged with what is called the 
weaver's dreſſing, which is a paſte of 
flour boiled in water, and as this is 
bruſhed into the yarn of the warp, 
before it is wove, it is ſomewhat diffi- 
cult to ſeparate it when dry. To 
diſcharge this paſte, the linen muſt be 
ſteeped in water for about forty eight 


- hours, when this extraneous ſubſtance 


undergoes a kind of fermentation 
which does not extend to the ſub- 
ſtance of the linen itſelf, upon the 
ſame principle that the green ſap is 
diſengaged from the flax without in- 
jury to its texture. 


When 


- * 
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When the linen is well waſhed after 
this laſt proceſs, it containsnothing that 
water can ſeparate; it is of a greyiſh 
white colour, although the fibres of 
which it is compoſed, when diveſted of 
every adventitious ſubſtance, are natu- 
rally very white. 

The matter which thus colours the 
linen, is of a reſinous nature, inſoluble 
in water, and from its intimate union 
or diſſemination through the very fibres 
of the flax is difficult of ſeparation, 
even by thoſe ſubſtances which have a 


ſolvent power over it. | 

To diſengageit however, in as thanp 
and expeditious a manner as poſlible, 
without injuring the texture of the fa- 
brick, is the ſole object of the nn 
of bleaching. 


© | Por-ath | 
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Pot-aſh is the firſt menſiruum which 
ſhould be uſed in bleachin g; but perhaps 
it may not be amiſs to make ſome obſer- 
vations on its nature and general pro- 
perties, before we apply it in this way. | 

All vegetable ſubſtances, from the 
ſmalleſt weed up to the oak, afford more 
or leſs aſhes when burned in open | 
air; which aſhes contain different kinds 
of earths, neutral ſalts, and a ſmall - 
portion of pot-aſh or alkali. _ 

A given quantity of weeds yields 
more pot-aſh than woods, as Mr, Kir- 
wan has obſerved in his excellent paper 
on alkalies, in the tranſactions of the 
Royal Iriſh Academy for 1789. 

I underſtand the Iriſh farmers burn 
their weeds (being inevery other reſpect 
uſeleſs) every year, in order to obtain 


the alkali ; hence it is needleſs to ſay 
| any 


* 
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any thing upon this head, only to ob- 
ſerve, that pot-aſh is the ſame in what-' 
ever climate, or from whatever vege- 
table it is obtained, 

The learned Dr. Watſon, formerly 
profeſſor of chemiſtry at the Univerſity 
of Cambridge, and now biſhop of Lan- 
daff, has ſhewn that 1300 tons of dry 
oak yield 15 tons of aſhes; and that 
theſe aſhes again afford only one ton of 
.pot-aſh ; hence it appears that we 
cannot expect any great ſupply in this 
country, but that we muſt ever Jook up 
to foreign nations, which abound with 
foreſts for this uſeful article. 

To ſeparate the pot - aſnor alkali from 
the other ingredients in the aſhes, they 
muſt be put into ten or twelve times 
their weight of boiling water, or ac- 
cording tochemical language, /ixiviated | 

in 
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in water. By this means the pot-aſh, 
(from its great folability) together with 
the other ſaline ſubſtances, are diſſolved, 
while the earthy part, being nearly in- 
ſoluble, is left behind. 

The ſolution or lixivium is to be 
drawn off clear from the dregs, and 
evaporated to dryneſs in iron pots, and 

hence it is called pot-aſh. | 

Pot-aſh isfarfrom being a pure ſalt; 
it contains from 20 to 25 per cent. of 
impurities, conſiſting principally of 
ſulphat of pot-aſh#and carbonic matter. 

To free the pot-aſh from carbon + 
or any otherinflammable matter it may 
contain, itis expoſed to the joint action 

1 as Sulphat of pot-aſh 1s a neutral ſalt, compo- 
ſed of pure pot. aſh and oil of vitriol, now called 
ſulphuric acid. © * 


+ The term carbon is derived from carbo, the 
latin word for charcoal. 
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of air, and a moderate red heat, upon 
the bed of a reverberating furnace. 
Thus, the inflammable matter being 
burned out, the pot-aſh, from being of 
a darkiſh grey colour, acquires a pearly 
white; it is hence called pear]-aſh. 
Pearl-aſh contains from 10to 12 per 
cent. of impurities, moſtly ſulphat of 
pot-aſh, and ſometimes a ſmall portion 
of muriate*of pot-aſh. Theſe ſalts 
muſt have been yielded by the wood, 
and diffolved by the large quantity of 
water neceſſary to ſeparate the pot-aſh 
from the aſhes. | 
1 more than once obtained near 20 
per cent. of ſulphat of pot-aſh from the 
pearl-aſh imported here; this great 
portion of ſulphatof pot · aſn could have 
| never - 
* Muriate of pot-aſh, a neutral ſalt, conſiſting. 
of marine acid and pure pot-aſh. - 
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never been a natural product, but muſt 
have been an artificial adulteration; 
and indeed, circumſtances have con- 


vvinced me that it muſt be ſo. 


During a mineralogical excurſion 
through England in the ſummer and 
autumn of the year 178 5, the different 
manufactures which fell in my way, 
were not paſſed over. Upon enquiring 
of the diſtillers of aquafortis (nitrous 
acid) .how they diſpoſed of the large 
reſiduum left in the till (whenthe acid 
was carried over) which 1s ſulphat of 
pot-aſh, and which is of little or no uſe. 


in the arts, they informed me it was 


bought up by the Iriſh merchants. 
Sulphat of -pot-aſh, when ground 

down, cannot readily be diſtinguiſhed | 

as to ĩts external appearance from pearl- 


aſh, and being ſo much cheaper than 


the 


ON BLEACHING. I5 


the latter, is well calculated for the 
above fraudulent purpoſe. 

By no means do I intimate that this 
is a common practice, as from expe- 
rience I know the contrary. _ 

However, to paſs it over in ſilence 
would be unpardonable, when it is 
conſidered that the bleacher is at the ex- 
pence of an article of no uſe Whatever 
in bleaching, and that, by the adulte- 
ration, the proportion beſt known by 
experience to anſwer his purpoſe is va- 
ried ; by which means his proceſs, al- 
though not altogether fruſtrated, muſt 
be materially retarded. 

Sulphat of pot-aſh is only ſoluble 
in about ſixteen times its weight of 
water, in the temperature of 60?, while 
real pot-aſh is ſoluble in its own weight 
of water, in the ſame temperature ; 

hence . 
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hence they are eaſily ſeparated in the 
following ſimple manner, viz. three 
pounds of pearl-aſh and two quarts of 


water ſhould boil together for a few 


minutes, then be removed from the fire 
and ſuffered to ſtand for twenty-four 
hours, when the clear liquor is to be 
decanted off. Half a pint more of cold 


water is to be poured upon the dregs, 


and this again drawn off when clear : 
The infoluble ſalt is afterwards to be 
well dried and weighed, which, being a 
foreign ſalt, will give pretty nearly the 
quantity of impurities in the pot-aſh. 
I would recommend the above mode 
of analyſis to the bleachers before they 

purchaſe or uſe their pot-aſh. | 
Common pot-aſh when freed from 
earthy, inflammable, and foreign ſaline 
matter is ſtill impure, being chemical- 
ly 


* 
5 


ON BLEACHING. „ 


ly Wiel to carbonic acid gas (fixable 
ait#®,) This combination does not al- 


together deprive it of its detergent 


property. 25 
To obtain pot-aſh perfectly pure, it 


muſt be deprived of the carbonic acid: 
This is effected by quick lime, which 
has greater affinity to the acid than 
the pot-aſh has. 

The lime is to be ſlaked and ſifted, 
and thepot-aſh diſſolved in water; then 


mixed and boiled+, and laſtly, ſtrained 


or filtered, or ſuffered to ſubſide. The 
clear liquor is a ſolution of pure pot- aſli, 
and ſhould not contain a particle of 
S 8 e 


- 4 


Called carbonic acid; as the matter of char- 


coal is one of its conſtituent principles, 

+ Upon a large ſcale there is no neceſſity for 
boiling the mixture, but to ſuffer it to ſtand for 
a few days before the pot-aſh is drawn off, The 
mixture ſhould be ſtirred pretty often, 
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lime. This is what is commonly called 
ſoap-lye ; the alkali requiring this 
treatment before it can make ſoap. 
Pure pot-aſh, according to our pre- 


ſent knowledge of chemiſtry, is a ſim- 


ple elementary ſubſtance, and in this 
ſtate, being . uncombined or - uninflu- 
enced by any body whatſoever, its at- 
traction is much encreaſed for thoſe 
ſubſtances to which it has affinity; 
ſuch as ſuet, oil, reſins, gums, and in 
ſhort, all animal and vegetable in- 
flammable matter. Its attraction to 
animal matter is ſuch, that it inſtant- 
ly corrodes or diſſolves the ſkin and 
fleſh of animals when brought into 
contact with them; hence it is called 
cauſtic lye or cauſtic alkali; while the 
carbonated pot-aſh from being much 
weaker, is termed mild alkali, 

It 
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It is upon the foregoing principle 
that. ſoaps are made, which conſiſt of 
animal or vegetable fats and pure al- 
kaline lye. Soaps, although compoſed 
of lye and oils, or greaſe, or fats, 
are ſtill poſſeſſed of a detergent pro- 
perty, that is to ſay, they are capable 
of combining with more greaſe or in- 
flammable matter, and diſſolving a 
large portion of it by the aſſiſtance of 
heat. This comprehends the whole the- 
ory of waſhing or cleanſing of linen. 
Mild pot-aſb (the lye united to car» 
bonic acid gas) is a more powerful de- 
tergent than ſoap; ſo much ſo, that 
its frequent uſe in the waſhing of 
linen would deſtroy its texture, and 
wear it down too ſoon. | 
Cauſtic lye or pure pot-aſh * a 
fimilar effect with the mild, but in a 


* 
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| 5 higher extreme; I would however ſup+ 
N poſe, that it might; hen reduced, or 
= ſufficiently diluted with water, be ad- 
| /- ©  vantageoully ſubſtituted for ſoap in 
| the cleanſing of coarſe linens, particu- 
larly in hoſpitals. 
Cauſtic, or pure pot - aſn, ſhould ever 
be uſed by the bleachers, as having a 
greater ſolvent power over the colour- 
ing matter of the linen than the mild; 
beſides, a given quantity of the for- 
mer will go farther than the ſame ; 
quantity of the latter. ; 
| The immediate application of lime 
to the linen, either by itſelf, or mixed 
with pot-aſh, ſhould beavoided; for al- 
though it has the property of bleach- 
ing, it deſtroys the texture of the cloth. 
have tried it in various ways and“ 


W „„ „%,˖,. ca wy, © 


| ö | \ proportions, and don't heſitate to for- 
SS bid the uſe of it. 
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The cauſtic lye, it is true, unleſs 
properly diluted; is capable of injuring 
the cloth; and fo is ſulphuric acid 
(oil of vitriol) which is known to be 
uſed with great ſafety as a ſouring. 

_ Marmeplants afford by incineration 
a ſubſtance poſſeſſing the ſame property 
with pot-aſh, particularly ſo far as relates 
to bleaching and ſoap-making. This 
ſubſtance, being perhaps originally ob- 
tained from a marine plant called kali, 
hencederived the name alkali, which is 
now the common name for both ſub- 
ſtances; for hitherto, only two fixed 
alkalies, and one volatile have been 
diſcovered, and perhaps in nature 
there are no more. The latter alkali 
is the produdt of the animal kingdom, 
- and being remarkably volatile, is ne- 


ver uſed in bleaching. 
| The 
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The two fixed alkalies are diſtin- 
guiſhed from each other by the names 


. vegetable alkali and mineral alkali, the 
latter being found in great abundance 
in the mineral kingdom, united to mu- 


riatie acid in the ſtate of common falt, 
It is found native, united only to car- 


bonic acid gas, in hot climates, parti- 


eularly in Egypt, and many other parts 
of the Eaſt, in a ſtate of effloreſcence 


upon the ſurface of the ground. It is 
alſo found native in cold countries, par- 


ticularly in Ruſſia. Moſt of what is 
uſed in England and Ireland is extract- 
ed from the aſhes of marine plants, 
Thoſe which come from Alicant, and 
many countries bordering on the Me- 


diterranean, are the richeſt. The plants 


called ſoza, falicornia, gazulla, and 
barilha, afford moſt alkali; particu- 
_ 9 larly 


larly the former and the latter; hence 
the aſhes, which are a greyiſh or bluiſh 
black fuſed maſs, go by the name of 
barilha; and the alkaline ſalt, when 
ſeparated from foreign impurities, is 
called ſoda, 

The marine plants of our own ſhores 
afford ſoda in very ſmall proportions. 
Their aſhes, which in external appear- 
ance cannot be readily diſtinguiſhed 
from barilha, are called kelp. The lat- 
ter contains more foreign ſalts than 
the former, particularly ſea ſalt. Theſe | 
two ſubſtances are often mixed with 
each other, a ſpecies of impoſition not 
eaſily detected but by analyſis. This 
is effected by boiling the aſhes, firſt 
reduced to powder, in thrice their 
weight of water, and then filtering the 
liquor, The reſiduum on the filter is 
again to be boiled with half the quan- 

| tity 
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tity of water, and filtered or ſtrained. 


The clear liquors are to be mixed 


while hot, and ſet by to cryſtallize. 
Moſt of the ſoda when extracted from 
either barilha or kelp, is cauſtic, and will 
not cryſtallize in that ſtate; therefore 
the ſolution muſt ſtand five or fix days 
expoſed to the air, in order to imbibe 
carbonic acid gas from the ſurrounding 
atmoſphere, which contains more or 
leſs of this gas in every ſituation, If 
the barilha be not good, it will not af- 
ford any cryſtals in the above quantity 
of water; in this caſe it muſt be eva- 
porated down. one-third, and ſet by 
again“. When cryſtallized, the mother- 
1 1 frequently failed in the cryſtallization of 
ſoda in every degree of ſtrength in the liquor, 


until evaporated down to. perfect dryneſs, and 
rediſſolved again in freſh water, when it readily 


_ cryſtallized ; but whenever this happened, the 


barilha was not of the beſt kind. 
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water is to be decanted off, and eva- 
porated down one half; during this 
ſecond evaporation, if it contain much 
ſea-ſalt, that ſalt will make its appear- 
ance, and cryſtallize in the hot liquor; 
being no more ſoluble in hot water 
than in cold; this is ſeparated by 
ſtraining the ſolution while hot. 
The liquor on cooling will depoſit 
a ſecond crop of cryſtals of ſoda, at the 
ſame time that the common falt will 
remain in ſolution. This proceſs muſt 
be repeated, every ſubſequent mother 
liquor being partly evaporated, until as 
much as poſſible of the ſoda is obtained“. 
This kind of treatment is ſufficient 
for the bleacher's purpoſe, the quantity 
of alkali being his only object. For a 
E | more 


Good barilha contains from fifteen to ſixteen 
per cent. of cryſtallized ſoda more than kelp, 
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more accurate analyſis of the different 
materials contained in the barilha, ſee 
Kirwan on alkaline ſubſtances. Tr: 
tranſackions for 1789. | 
The bleachers, when they uſe ſoda, 
avoid the expence and trouble of ex- 
tracting it from the aſhes; they charge 
the barilha in powder into a coarſe linen 
bag, and boil it with the cloth, thus 
the alkaline part is extracted by the 
water, while the inſoluble dregs remain 
behind in the bag, which ſhould be of 
thick canvas, and being already pretty 
nearly in a cauſtic ſtate, the media- 
tion of quick-lime is unneceſſary. 
From the foregoin g outlines of the 
general properties of alkalies, particu- 
larly thoſe of pot-aſh, which is the 
alkali moſt frequently uſed, it is eaſy 
to conceive what part it acts in the 
bleaching of linen. 
| The 
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The pot-aſh or alkali, from its ſol- 
vent power over the colouring matter, 
. diffolves and ſeparates the part imme- 
diately expoſed to its action; that is to 
ſay, the part of it which reſts ſuperfici- 
ally upon the fibres of the flax or 
thread; I ſay ſuperficially, foritrequires 
ten or twelve repeated boilings at 
leaſt, with the alternate agency of the 
atmoſphere, to ſeparate the whole _ 
the reſin. . 

It might be aſked, why ſuch an ac- 
tive ſolvent as pot-aſh ſhould not carry 
away the entire of the reſin at once, or 
at leaſt as much as it alone could in 
any way ſeparate.— This requires an 
explanation, 

What appears to us to be a ſingle 
ultimate fibre of flax in grey linen, is 
compoſed of a bundle of minute fila- 


ments, cloſely cemented or agglutinat- 
ed 
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ed together by the reſinous matter; 
therefore the pot-aſh firſt uſed only 
acts upon the reſin of the external 
coating of filaments, by which means 
they are looſened or ſeparated, and ex-- 
poſed to the further action of the air. 

The ſecond boiling in pot-aſh opens 
a ſecond layer, and thus ſucceſſively 
layer after layer until the entire is di- 
vided or opened to the centre. 

Were the ſolution of pot-aſh ſuffi- 
ciently ſtrong to force its way at once 
to the centre, it would act upon the 
filaments themſelves and deſtroy the 
texture of the cloth. | 

Each filament, after the proceſs of 
pot-aſh, retains an impregnation of co- 
louring matter, ſo intimately united as 
to reſiſt the further action of it. This 
can only be removed by the ſlow and 
gradual influence of the atmoſphere. 

But 
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But upon what principle does at- 
moſpheric air act? To underſtand this 
clearly, a previous knowledge of the 
nature and properties of it, is abſolutely 
neceſſary. | 

The atmoſphere in which we are 
immerſed, and which ſurrounds this 
globe we inhabit, preſſes upon every 
ſquare inch of its ſurface with about 
the weight of fourteen pounds. It is 
compoſed of two fluids or airs, me- 
chanically mixed or diffuſed through 
each other (to compare denſer bodies 
to rarer) like ſpirits'and water, or ſu- 
gar and water. One hundred parts of 
this air contain only twenty-ſeven, ca- 
pable of ſupporting combuſtion or ani · 
mal life; hence called vital air; the 
other ſeventy-three parts are the re- 
yerſe of it in both theſe reſpects, and 

are 
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are called azotic gas*. By burning a 
body in the air, or by the reſpiration 
of animals, the vital part (now called 


oxygen gas+) is abſorbed and ſepara- 


ted from the azotic gas which is left 
behind, and which extinguiſhes bo- 
dies in combuſtion, and kills animals. 
Thus by combuſtion and reſpiration, 
an analyſis of the atmoſphere is ef- 
fected. 


| Moſt inflammable bodies reſiſt the 


attraction of the oxygenous part of the 
atmoſphere in a common, or even in 
a much higher temperature. This pro- 


„ Azot js derived from the Greek privative, 


rticle a and E, vita from its quality of killing 
animals in the act of breathing it. 


+ Called oxygen gas, as being one of the 


conſtituent principles of all acids, and it is ſup- 
poſed that an acid cannot exiſt without its pre- 
ſence. It is derived from the Greek at᷑os, acidum, 
and vun, gig nor. Hence a compound word 


{gnzfying the acid- getting principle. 
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ceeds from two - cauſes, which co- 
operate with each other : 'The one, 
from the attraction of caloric * (the 
matter of heat) to the gravitating or 
folid matter of oxygen gas. The other 
proceeds from the attraction of aggre- 
gation, or that influence which -the 
moſt minute or ultimate particles of 
all ſolid bodies exert upon each other 
in a higher or leſs degree. 

Thus, for example, Carbon or ſulphur, 
although both highly inflammable, will 
not burn in contact with air, until this in- 
fluence is in a great meaſure done away: 
This is effected by an high temperature, 
or in other words, by caloric, which pe- 
netrates between their particles. By this | 
means they are removed beyond each 


others 


* Caloric, the matter of heat, derived from 
«alor the latin for heat. 
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others mutual influence, and conſe- 
quently are left at liberty to direct the 
whole of their attraction towards the 
oxygenous part of the atmoſphere. 

The fire or caloric evolved during 
the act of combuſtion, comes from the 
air; the burning body, from ſupe- 
rior affinity to its oxygen, only liber- 
ating the caloric from its chemical union 
with it: for caloric chemically united, 
is not felt, nor does it act as caloric ;— 
juſt as cryſtallized ſalts which contain | 
half their weight of water, will not. 
wet or feel moiſt to the hand, or as 
ſulphuric or nitrous acid, when united 
to an alkali, will not corrode. 

From the above ſtatement of the 
-properties of oxygen gas and, pot-aſh, 
their modus operandi is very obvious. 
The pot-aſh diſſolves in each boiling, 

| a certain 
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a certain quantity of the colouring 
matter, and partly divides the fila- 
ments of each fibre of the flax; the 
oxygen gas, in its turn, unites to the 

portion ſtill adhering to thoſe fila= 
ments that eluded the action of pot- 
aſh, with which it forms carbonic 
acid gas“. The carbonic acid gas, 
from its volatility, flies off and mixes 
Vith the atmoſphere. 

Thus alternately, the one diffolving 
and the other butning out (for bleach- 
ing is flow combuTen) the linen is 
whitened, 


„Water is alſo formed in proportion to the 
quantity of hydrogen the reſin contains. 


F. SECTION 
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SECTION III. 


| Onbleathing with the oxygenated muriatic 
acid, and im the methods of preparing it. 


As atmoſpheric air is the moſt tardy 


menſtruum in bleaching; requiring as | 


many days and nights upon the green, 
as hours in pot-aſh; it has ever been 
conſidered a great object to accelerate 
its combination with *the colouring 
matter, 7 
To promote the ſpeedy action of at- 
moſpheric air, or rather the oxygenous 
part of it, in its ordinary elaſtic ſtate, 
is well known to be impoſſible. 
I !be preſent advanced ſtate of chemiſ- 
try, however, has enabled us indirectly 
| * wi 
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to obviate thoſe obſtacles. Firſt, by 
condenſing or combining the oxygen 
of the atmoſphere, with ſubſtances to 
which it has great affinity; 2dly, by 
transferring it again from thoſe ſub- 
ſtances, to others to which it has leſs 
affinity, but ſufficient attraction to re- 
tain it in a concentrated ſtate; and 
laſtly, by ſteeping the linen in this laſt 
compound, which readily imparts its : 
oxygen to the colouring matter. 
In order to be more explicit, I will 
obſerve, that moſt metallic bodies have 
ſtrong attraction to oxygen gas; for 
inſtance, lead when melted, or pene- - 
trated by a ſufficiency of the matter of 
heat, ſo as to remove its Aggregate in- 
fluence, will drink in, if I may be al- 
lowed the expreſſion, one twelfth of 
its own weight of oxygen. 5 
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By this union, the lead loſes its me» 
tallic brilliancy and coheſion, and aſ- 
ſumes a looſe earthy appearance and 
reddiſh colour, hence called red-lead. 

When ſulphuric acid ( 1 of vitrici) 
is poured upon red-lead, part of its 
oxygen is expelled in an acriform ſtate, 
that is, combined with caloric. | 

All metals thus united to oxygen, 
are called oxyds, diſtinguiſhed from 
each other þy the name of their re- 
ſpective metals; as for inſtance, oxyd 
of lead, of iron, of tin, of copper, &c, 

Ience it appears, that metals, being 
in themſelves fixed bodies, are the 

| fitteſt ſubſtances to withdraw oxygen | 
gas from the atmoſphere, and to fix | 
and concentrate it, | 
Some metals, but particularly a 
black ſemi-metallic ſubſtance called 
| manganeſe, 


WY 
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manganeſe, are found in the ſtate of 
oxyds in the bowels of the earth. 
Manganeſe, from its great affinity to 
oxygen, is never found in any other 
ſtate. 5 | 
Manganeſe, as well as the reſt of. . 
the oxyds, will not impart its oxygen 
to the colouring matter of the linen 
even 1n a boiling heat, when diffuſed 
in water, or in any temperature ſhort 
of that which would deſtroy the tex- 
ture of the cloth. | 
The oxygen therefore, thus col- 
lected, and attached to the metal muſt, 
as obſerved above, be transferred to 
another ſubſtance which retains it with 
leſs force, and conſequently imparts it 
more freely to the ſurface of the linen. 
To effect this, the following are the 
materials and proportion uſed, viz. the 
oxyd of manganeſe ſixty pounds, com- 
»,.”. mon 


9 ö 


8 
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mon ſalt ſixty pounds, and ſulphuric 
acid fifty pounds* diluted wich; its own * 


bulk of water . 


The manganeſe is to befinely ground - 


and well mixed with the ſalt, and 
charged into a leaden till, ſufficiently 


capacious to hold forty gallons of wa- 


ter, in order to allow ſpace for the 


ſwelling of the ingredients during their - 


chemical action upon each other, 
which, at the commencement of the 
proceſs, is very conſiderable. 

The ſtill ſhould be rather of a coni- 
cal form, that is, ſomewhat progreſ- 


ſively widening from the bottom to 


nearly 


* Called ſulphuric acid, ſulphur being the 
baſis, and oxygen the other principle. | 


f Forty-five pounds of good ſulphuric acid. 
of ſuch ſpecific gravity that a pint will 


weigh twenty-nine ounces, will be found ſufh- 


.cient, when inſtead of plain water, the acidulous 


liquor in the middle receivgr 1s added, W_ 
will hercafter be defcribed. 


ON BLEACKING. 39 


nearly the upper part. The mouth or 
aperture of this apparatus is to be fit- 

ted with a flat or conical leaden cover, | 
which is to reſt in a groove, and the 
junctures are to be luted with well 
| tempered blue clay. 

An iron rod or upright, covered 
over with lead, is to be fixed in the 
centre of the cover as tight as poſſible, 
without impeding arotatory motion.— 
It ſhould reach to the bottom of the 
ſtill with prongs or wings to that part 
which enters the charge, in order, oc- 
caſionally, to mix the materials, and to 
bring all their parts to act upon each 

A leaden funnel ſhould alſo be in- 
ſerted, air tight, into another part of 
the cover, with a long ſtem which 
ſhould curve upright a few inches un- 
n it. This will prevent the |. 

eſcape 
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eſcape of the elaſtic fluids, diſengaged, 
during the charging of the ſulphuric 
acid upon the materials, which would: 
be highly injurious to the workmen. / 
It is, I ſhould. ſuppoſe, unneceſſaty. 
to explain the principle upon which 
the curved funnel acts, ſuffice it then 
to ſay, that two columns of ſulphu- - 
ric acid of equal weight, the one in 
the curved part, and the other in the 
perpendicular, reſt in the ſtem of the 
funnel, which balance each other, and 
which, by their gravity, preſs againſt 
the expanſive force of the internal elaſ- 
tic fluid. Were the ſtem of the fun- 
nel ſtraight, the elaſtic fluids would 
ſometimes make their eſcape, even 
againſt the current of the ETOP 
acid patting through i it. 


A leaden 
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A leaden tube, three inches diame- 
ter in the bore, and of convenient 
length, ſhould communicate from the 
cover to a leaden receiver large enough 
to hold about eight gallons. 

This is to contain water only, and 
ſhould betwo-thirds filled with it; ano- 
ther tube of the ſame diameter with the 
former ſhould paſs from this receiver, 
above the level of the water, to the 
upper part of a veſſel, or caſk ſuffi- 
ciently capacious to hold eight hundred 
gallons of water, and eighty pounds 
of well-flated and fifted quick-lime. 

As the lime, from its ſuperior ſpecific 
gravity to water, would fink in it and 
fall to the bottom of the receiver, it is 
neceſſary to uſe ſome means of keeping 
it ſuſpended. For this purpoſe, an up- 
right agitator, ſuch as was recommend- 

__ ed 
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ed for the leaden ſtill, ſhould be adopted 
here; but the latter is to be of wood. 
By this contrivance a rotatory motion 
may be communicated to the liquor at 
pleaſure. Two or three boardsor wings 
ſhould alſo be fixed to the ſides of the 
caſk at right angles; the liquor, by 
daſhing againſt thoſe, will acquire ad- 
ditional motion. Thus a continual ſur- 


face of freſh lime liquor will be pre- 


ſented during the proceſs, to the oxy- 
genated muriatic acid gas, which will 

much facilitate its condenſation. 
This ſhort deſcription will give a 
ſufficient idea of the apparatus, and of 
the expence attending it. Thoſe who 
uſe it, I underſtand, find it very conve- 
nient, but doubtleſs practice will im- 
prove it, The apparatus itſelf may be 
ſeen at work at the bleach-green of 
Charles 


* 
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Charles Duffin, at Dungannon“. A 
Mr. Tennant who works for him, and. 
who, it ſeems, is very expert at the 
proceſs, may be employed by the diffe- 
rent bleachers, until they get into the 
method of managing it themſelves. 
As the lead would be liable to melt, 
if expoſed to a naked fire, in conſe- 
quenceof the ſolid materials reſting up- 
on the bottom of it, and as the heat 
of boiling water is ſufficient to work 
the charge, the ſtill ſhould be placed in 
a copper or iron boiler, large enough to 
admit a ſufficient quantity of water to 
ſurround it. | | f 
The apparatus being thus diſpoſed, 
it remains now to attend to the theory 
and management of the proceſs. 
The 


* Since the above was written, J have been 


informed, that no leſs than thirty ſuch apparatus 
are now uſed in the north of Ireland. 
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The oxyd of the manganeſe and ſalt 
being charged into the ſtill, the cover 
luted on, and the whole of the appa- | 
ratus being connected together, the ſul- 
phuric acid is to be gradually poured 
on by means of the curved funnel. The 
ſulphuric acid, the inſtant it comes in 
contact with the other materials, acts 

partly upon the ſalt, while another por- 
tion of it unites to the manganeſe. 

Manganeſe is an oxyd, a metal ſatu- 
rated with oxygen gas: Common falt 
is compoſed of muriatic acid gas and an 
alkaline ſalt called ſoda, the ſame which 
barilha affords : Manganeſe has a great- 
er affinity to ſulphuric acid than it has 
to the oxygen®, and the ſoda of the 
ſalt greater affinity to ſulphuric acid than 
to the muriatic acid gas; hence it ne- 


ceſſarily 


* The quantity of oxygen neceſſary to me. 
tallie ſolution is excepted here, 
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ceſſarily follows, that theſe two gaſes, 
(or rather their gravitating matter,) muſt 
be liberated from their former union in 
immediate contact with each other; 
and, although they have but a weak 
affinity to one another, they unite in 
their naſcent. ſtate, that is to ſay, before 
they individually unite to caloric, and 
ſeparately aſſume the gaſſeous ſtate; 
for oxygen gas, and muriatic acid gas, 
already formed, will not unite when 
mixed, in conſequence principally of 
the diſtance at which their reſpective 
atmoſpheres of caloric keep their gra- 
vitating particles aſunder*, 


The 


* Common muriatic acid, that is, water ſa- 
turated with muriatic acid gas, poured upon the 
manganeſe, will afford the oxygenated muriatic 
gas; but as the acid muſt firſt be diſengaged from 
the ſalt, by means of ſulphuric acid, and diſtilled, 
this would be an expenſive method. 
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The compound reſulting from theſe 
two gaſes, ſtill retains the property of 
aſſuming the gaſſeous ſtate, and is the 
oxygenated muriatic gas. 

Heat ſhould not be applied until the 
firſt action of the ſulphuric acid upon 
the dry materials, (which is rather con- 
ſiderable) nearly ſubſides, otherwiſe the 
oxygenated muriaticgas will be genera- 
ted faſter than it can be condenſed, which 
would endanger a rupture of the veſſels. 

At the commencement of the proceſs, 
a portion of the muriatic acid gas eſ- 
capes uncombined with oxygen gas, 
which were it condenſed in the oxy- 
genated liquor, would be rather inju- 
rious to it; but common muriatic gas, 
being more condenſable in water than 
the oxymuriatic gas, is arreſted and con- 
denſed in the middle or leaden receiver; 
—lſuch 1s the principal uſe of this part 

of 
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of the apparatus. The pure oxygen gas 
paſſes into the wooden receiver, where 
it is abſorbed by the lime, and the 
compound, being a ſoluble ſubſtance, is 
diſſolved by the water in the condenſer. 
This liquor is the oxygenated muri- 
ate of lime, and may, ſoon after the 
proceſs is over, be drawn off clear from 
the inſoluble dregs, which in a ſhort 
time ſubſide to the bottom. In this 
ſtate, it is of ſufficient ſtrength to bear 
thrice its bulk of water for the purpoſe 

of bleaching. OT f e 
The reſiduum in the (till conſiſts of 
ſulphat of manganeſe, ſulphat of ſoda, 
a ſmall portion of muriate of manga- 
neſe, and ſome oxyd of manganeſe 
which eſcaped the action of the acids. 
The latter ſubſtance being inſoluble, the 
different ſalts may be ſeparated from it 
| 0 N by 
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by means of hot water. This reſiduary 
manganeſe, when well waſhed and 
dryed, may be uſed over again in a 
freſh charge. 

The oxygenated muriatic acid gas 


was firſt diſcovered by the immortal 
| SCHEELE, a celebrated Swediſh chemiſt. - 


The application of it in the art of 


bleaching, was reſerved for BexTHoL- 


LET, a famous French chemiſt, who firſt 
recommended it condenſed in plain wa- 
ter. This method, however well it may 
anſwer in ſmall experiments, was after- 
wards found inconvenient in the large 
way; for firſt,the water condenſes thegas 
ſovery ſparingly,that theapparatus uſed 


; muſt neceſſarily be upon too large and 
_ expenſive a ſcale. 2dly, Water con- 


denſes the gas ſo ſlowly, the proceſs 
muſt be tedious, for the charge cannot 
be worked faſter than the gas is abſorb- 


ed; 
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ed; and laſtly, water retains the gas ſo 
very weakly, that it is continually fly- 
ing off during the application of the 
liquor, and is not only loft, but highly 
injurious to the workmen. 

Hence this method had been after- 
wards ſuperſeded by a ſolution of pure 
pot-aſh, which was found to obviate 
the above inconveniencies, by more 
effectually condenſing and fixing the 
gas 


though the oxygenated muriate 
of pot · aſn has been uſed with great 
advantage by the paper-makers, it 
does not appear to have made any 
great progreſs in our bleach-greens. 

What ſucceſs the oxygenated muriate 
of lime may be attended with, I will 
not at preſent take upon me to ſay; 
this can onlv be aſcertained by the 
progreſs it will make amongſt the moſt 
11 enlightened 
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enlightened of the bleachers, who are 
ever ready to adopt every means likely 
to ſave labour and expence. I muſt, 
however, obſerve, froma ſeries of com- 
parative experiments which I made 
upon it and the oxygenated pot-aſh, 
by order of the Linen Board, that the 
former, as. being cheaper, and leſs 
liable ' to injure the texture of the 
cloth, has decidedly the preference. 
By the experiments I made, it ap- 
peared, that ſix boilings in pot-aſh and 
alternate ſteepings in the oxygenated 
lime-liquor, bleached the linen well; 
but it was liable to turn yellowiſh by 
boiling in ſoap, or repeated waſhings: 
Hence it was found neceſſary to bleach 
the linen partly in the common way 
According 
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According to the information I have 
received from Mr. Duffin, the follow- 
ing is the method practiſed by thoſe 
bleachers who uſe the oxymuriate of 
lime, viz. 1ſt, four boilings in pot-aſh, 
and four weeks ex poſure to the air, 
2dly, two immerſions in the oxyge- 
nated lime, with an alternate boil in 
pot-aſh, and a week's graſs between 
each boiling or immerſion; after this 
treatment the linen is fit for the boards 
and ſours. 

During the ſummer months two 
boilings in pot-aſh, and a fortnight's 
expoſure to the air is ſufficient to pre- 
pare the linen for the oxygenated li- 


quor; after this, three boilings in the 


alkali, and alternate ſteeps in the oxy- 
genated muriate of lime will finiſh it. 


From 
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From the foregoing view of the 
theory and practice of bleaching, it is 
evident, that whether the lmen be 
bleached in the uſual way by the tardy 
proceſs of expoſing the cloth to the 
action of the oxygen gas of the atmoſ- 
phere, or by the more expeditious 
method of uſing the oxygenated li- 
quor as an auxiliary, the uſe of pot- 
aſh, or a ſubſtitute for it, is indiſpen- 
ſably neceſſary. How far I have been 
ſucceſsful as to ſuch a ſubſtitute, the 
following ſection will evince. 


SECTION | 
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SECTION IV. 


On: fulpburet of lime, as a ſubſtitute for 
fot -aſh, 
SINCE I had the honour of beingg ap- 
pointed chemiſt to the Linen Poard, 
which is now more than three years, 
I have allotted a conſiderable portion 
of my time and attention to the in- 
veſtigation of the principles of that 
ſcience, applicable to the art im which 
I am thus more particularly intereſted. 
It appeared, that until pot -aſh could 
be diſpenſed with, we mriſt for ever 
remain in the power of foreign na- 
tions as to our ſtaple comr nodity: Ob- 
ſervi ng alſo, that all the late improve- 
ments in bleaching were excluſively 
confined to the one objet - that of im- 
| parting 
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parting oxygen to the cloth, in a ſafe 
and expeditious manner, but that there 
had been no effort made to ſuperſede 
the neceſſity of pot-aſh, by far the 


moſt expenſive and uncertain article 


employed by the bleacher, and for. 
which he is entirely dependent upon 


foreign markets; I directed my atten- 


tion chiefly to diſcover a ſubſtitute for 
pot-aſh; which, provided it ſhould be 
of Iriſh production, though it might be 
equally expenſive, I conceived would 
be of the utmoſt national importance. 
Impreſſed with theſe ideas, I under- 
took a ſeries of experiments with that 
view. Ks 
To enumerate the many diſappoint- 
ments and failures I experienced dur- 
ing my inveſtigation, would be end- 
leſs, and an unneceſſary intruſion 
. upon 
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upon my reader. Knowing, from an 
important obſervation of Mr. Kirwan, 
that ſaline hepars, or the combination 
of an alkali with ſulphur, might, from 
its detergent properties be advanta- 
geouſly employed in bleaching, as a 
ſubſtitute for mere alkali, by an obvi- 
ous analogy I was led to expect a 
ſimilar effect from calcareous hepar, 
or, more properly ſpeaking, ſulphuret 
of lime, being a combination of lime 
and ſulphur. 

In theſe expectations I was not dif- 
appointed, but at that time (about 
three years ſince) I contented myſelf 
(rather through ' neceſſity, for large 
cities are very unfavourable to experi- 
ments on bleaching by expoſure to the 
atmoſphere,) with pointing it out to 
ſome of the principal bleachers from 


the north then in town, earneſtly-re- 
commendin 8 
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commending it to them to give it a 
fair trial with, and without pot-aſh. 
Since that time, alkaline ſalts having 
become progreſſively dearer, and in 
conſequence of a late propoſal of ſub- 
ſtituting lime for pot-aſh, in con- 
denſing the oxymuriated gas, I was 
inſtigated to reſume the ſubject, and 
make further and more varied trials. 
The reſult of which has been, that the 
uſe of the ſulphuret of lime may be moſt 
advantageouſly combined with that of 
the oxymuriated lime, and that thus 
cloth may be perfectly whitened with- 
out the uſe of a particle of alkali. 
This then alone would ſeem to give it 
a decided preference over the methods 
at preſent in uſe, while at the ſame 
time it poſſeſſes peculiar advantages, 
and is exempt from the principal ob- 

jections to which other ſubſtitutes are 
| . liable; 
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liable; for iſt quicklime and ſulphur, - 
the materials of which the calcareous 
bepar conſiſts, are both articles of tri- 
vial expence, eſpecially as the latter 
enters but ſparingly into the compoſi- 
tion; 2dly, their combination is effect- 

ed in the eaſieſt and moſt expeditious 
männer poſſible, and perfectly level 
with the capacity of the mtaneſt work- 
man; 3dly; as the manner of its ap- 
plication is, by ſteeping the cloth In it 
cold, the ſaving of fuel is a matter of 
great - magnitude; and laſtly, there is 
no danger to be apprehended in the uſe 
of it, from the unſkilfulneſs or negli- 
gence of the workman, as it appears to 
be incapable of injuring the texture of 
the cloth. | | 

The ſulphuret of lime is prepared in 
the manner following :—Sulphur, or 
brimſtone in finepowder, four pounds, 
lime well ſlaked and ſifted twenty 

| Nee pounds, 


| 
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pounds, water ſixteen gallons ; theſe 
are all to be well mixed and boiled for 
about half an hour in an iron veſſel, 
ſtirring them briſkly from time to 
time. Soon after the agitation of 


boiling is over, the ſolution of the ſul- 


phuret of lime clears, and may be 
drawn off free from the inſoluble 
matter, which is conſiderable, and 
which reſts upon the bottom of the 
boiler“. The liquor in this ſtate, is 
pretty nearly of the colour of ſmall 
beer, but not quite ſo tranſparent. 

Sixteen gallons of freſh water are af- 
terwards to be poured upon the inſoluble |. 


dregs in the boiler, in order to ſeparate 


the whole of the ſulphuret from them. 
When 


* Although /:me is one of the conſtituent prin- 


ciples of the /ulphuret, yet being fo intimately 


united to the ſulphur, it has no longer the pro- 
perty of lime; upon the ſame principle that 
Sulphuric acid in ſulphat of pot-alh, has not che 
property of that acid. 
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When this clears (being previouſly well 
agitated) it is alſo to be drawn off and 
mixed with the firſt liquor ; to theſe 
again, thirty three gallons more of wa- 
ter may be added, which will reduce 
the liquor to a proper ſtandard for 
ſteeping the cloth. | | 
Here we have, (an allowance being 
made for evaporation, and for the 
quantity retained in the dregs) ſixty 
gallons of liquor from four pounds of 
| brimftone. . |þ | 
Although ſulphur by itſelf is not in 
any ſenſible degree ſoluble in water, 
and lime but very ſparingly ſo, water 
diſſolving but about one ſeven-hun- 
dredth part of its weight of lime ; yet 
theſulphuret of lime is highly ſoluble . 
When the above proportion of lime and 
ſulphur is boiled with only twelve gallons of wa- 
ter, the ſulphuret partly cryſtallizes upon cool, 


ing, and when once cryſtallized, it is not eaſy of 
ſolution. | | 
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SECTION v. 


On bleaching with the ſulphuret of lime. 


WHEN the linen is freed from the 
weaver's dreſſing, in the manner al- 
ready deſcribed, it is to be ſteeped in 
the ſolution of ſulphuret of lime (pre- 
pared as above) for about twelve or 
eighteen hours, then taken out and 
very well waſhed ; when dry, it is to 
be ſteeped in the oxymuriate of lime 
for twelve or fourteen hours, and then 
waſhed anddried. This proceſs is to be 
| repeated ſix times, that 1s, ſix alternate 
immer- 
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immerſions in each liquor, which I 
found ſufficient to whiten the linen. 
When I ſubmitted the linen to fix 
boilings in pot-aſh, and to ſix immer- 
lions in the oxygenated liquor, is was 
not better bleached than the above. 
The three firſt boilings in pot-aſh, 
it is true, produced a ſomewhat better 
effect than as many ſteeps in the ſul- 
phuret ; but towards the concluſion, 
that 1s, when the linen was bleached, 
the ſmalleſt difference was not obſerv- 
able as to colour. The linen bleached 
with the pot-aſh was thinner, or more 
impoveriſhed than that treated with 
ſulphuret, and the latter ſtood the teſt 
of boiling with ſoap much better than 
the former, although it did acquire a 
ſlight yellowiſh tinge, which I ſhould 
ſuppoſe a week's, or at moſt, a fort- 
night's graſs, as they termit, would re- 
move. pf 
| I con- 
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I contraſted the effects of hot and 
cold ſulphuret in various temperatures, 
and although 'the difference appeared 
in favour of the hot liquor, yet it was 
fo trifling as not to deſerve conſidera- 


tion, or the expenditure of the ſmalleſt 


quantity of fuel, | 
When I ſteeped the linen in the ful- 
phuret firſt, and afterwards boiled it 
in pot-aſh, and then immerſed it once 
in the oxygenared liquor, a better ef- 


fect was produced, than from two 


previous boilings in pot-aſh, or from 
two ſteeps in the ſulphuret; ; fo that 
the two ſubſtances ſeem to co- operate 

with each other. | 
Indeed, from what I have ſeen, two 
ſucceſſive ſteeps in freſh ſulphuret, pre- 
vious to the immerſion in the oxyge- 
nated liquor, ſeemed to afford very lit- 
| ne 
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tle better effect than a ſingle one, which 
is not the caſe with reſpect to pot-aſh. 

It was obſervable, that the cloth was 
invariably thicker or more ſwelled com- 
ing out of the ſulphuret, than after be- 
ing boiled in pot-aſh, and remained ſo 
when even waſhed and dried. 

It appears to me, that the ſulphuret 
opens the fibres of the linen more 
ſpeedily and better than the latter, by 
ſoftening and ſwelling, rather than by 
diſſolving, the reſinous or colouring 
matter, This accounts for the bet- 


ter effect of pot-aſh upon the linen 


when previouſly ſteeped: in the ſul- 
phuret, than when uſed by itſelf. 
Probably thoſe bleachers who do not 
at preſent find it convenient to uſe the 
oxygenated liquor, but continue to 
bleach by expoſure to air, may derive 
| ſomg 
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' ſome advantage from this, by uſing the 


ſulphuret and pot-aſh OP or 
alternately. 

Mr. John Duffy, of Bitt's.bridge; 
(who from his knowledge of chemiſ- 
try is very well acquainted with the 
principles of bleaching) was kind 
enough to repeat the above experi- 
ments, and his report to me correſ- 
ponded with my own obſervations. 

It is almoſt impoſſible to aſcertain 
to the full extent, more eſpecially by 
ſmall ex periments in an elaboratory, 
the many advantages any ſubſtance 
not hitherto uſed in bleaching, will af- 
ford by varying the mode of applica- 
tion. ner 
The experimenter does a great deal 
by diſcovering the efficacy, proving the 
practicability, and aſcertaining the 
ſafeſt and moſt economical method of 

directly 


* 
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directiy uſing it, and alſo the beſt 


proportion of it. Before he can ar- 
rive at any one of theſe, many a round 
of changes are neceſſary; indeed a 
greater number than any man who is 
not uſed to experiments can be aware 
of. But I ſhould hope, that the 
bleacher need not heſitate to 'uſe it in 
the ſtate in which I preſent it to him, 
more eſpecially as he runs no iiſque 
of injuring the cloth with it. If he 
can make more of it hereafter, I ſhall 
feel happy upon the occaſion ; no dil- 
covery was ever brought to perfection 

at once. hi 
How gradually, and yet how pro- 
greſlively the ſteam engine, from. its 
firſt invention by the Marquis of 
Worceſter, was brought to its preſent 
degree of perfection? Undoubtedly, it 
was juſt ſo with reſpe& to alkalies, 
K the 
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the ſubſtances now uſed by the bleach- 
ers, it muſt have taken a conſiderable 
time after their firſt application in 
bleaching, before they could be made 
the moſt of. 

I will now conclude by pointing out 
the advantage likely to accrue from 
the uſe of the ſulphuret, to the na- 
tion, and alſo the ſaving to the indivi- 
. | 
Buy the information I have had 
from the Cuſtom Houſe, it appears 
that the average importation of pot- 
aſh, pearl-aſh and barilha, the laſt 
twelve years, amounts to about 5066 
tons annually ; about one half of this, 
(2533 tons) is barilha. The average 
price of barilha the laſt three years, 

has been forty pounds a ton, ſo that 
the value of the quantity imported is 
101,323 


ON BLEACHING, 67 


101,323 pounds; of this only Half, or 
thereabout, I underſtand, is. uſed in 
bleaching, the remainder being con- 
verted into ſoap. | 

Moſt of the pot and pearl-aſh is 
conſumed by the bleachers, and the 
average price of it the laſt three years 
has been ſixty-five pounds a ton, con- 
ſequently, the value of 2,533 tons is 
164,645 pounds. 
Hence it ſeems, that the quantity 
of foreign alkalies imported into the 
kingdom every year, amounts to 
265,968 pounds; and that the quan- 
tity uſed in bleaching alone, amounts 
to about 21 5,307 pounds annually, 

The average price of brimſtone for 
the laſt three years, is about twenty- 
five pounds a ton, which is at the 
rate nearly of two pence farthing a 

pound ; 
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pound; four pounds of brimſtone, 
and twenty pounds of lime, as already 
obſerved, will produce ſixty gallons 
of liquor. In this country, twenty 
pounds of lime may be valued at about 
four pence, ſo that the bleacher may 
have the ſixty gallons at the expence 
of 18. 1d, 
By what could ee diff | 
rent bleachers, the common allow- 
ance of alkali for ſixty gallons of wa- 
ter, is ſix pounds of barilha or four 
pounds of pot-aſh at the very leaſt, 
and moſt bleathers uſe more than this, 
The price of four pounds of pot-aſh 
5 at the rate of fixty five pounds a ton, 
| is about two ſhillings and four pence, 
which is two pence more than double 
the price of the ſulphuret ; but as the 
brimſtone muſt be ground, an allow- 
wt ance 
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ance ſhould be made for it; and be- 
ing eaſy of pulverization, a farthing 


for the expence attending it. | 
The ſaving. of fuel only remains 
now to be taken into conſideration ; 


and as this cannot be calculated with - 


any degree of accuracy, I ſhall con- 
tent myſelf by particularizing facts. 
In the firſt place, but ſixteen gallons 


of liquid are to be boiled in preparing 
ſixty gallons of the ſulphuret, while 
the whole ſixty gallons muſt be boiled 
when the - alkali is-uſed; hence it 
might appear that two thirds of the 


fuel are ſaved in the quantity of liquor, 


but it is not quite ſo much, ſuppoſe . 
we eſtimate it at one half, which is 
rather under rating it. Let us add 
to this the time neceſſary to boil the 


different 


per pound is an ample conſideration 


2 
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different liquors ; the ſulphuret res 
quires but about half an hour, and 
the alkaline lixivium at the-very leaſt, 
Teven hours to boil the linen in it, 
which is in the proportion of one to 
fourteen. | x 

The ſaving altogether to the bleacher 
from this ſtatement, is obviouſly very 
conſiderable ; and as the Wicklow 
copper mines are ſufficient to ſupply | 
the whole kingdom, or indeed two 
fuch kingdoms with abundance of 
ſulphur, let the conſumption be ever 
ſo great, the entire of the alkali, or 
215,307. pounds muſt be annually 
ſaved to the nation. 

But ſuppoſe two thirds only of the 
quantity of alkali generally con- 
ſumed in bleaching were diſpenſed 

with 
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with by the uſeof the ſulphuret (which 
is a ſuppoſition not warranted by my 
experiments) ſtill the ſaving to the 
nation and to the individual, muſt 


evidently be great indeed. 


THE END, 
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